Th1/Th2 cytokine balance as a determinant of acetaminophen-induced liver injury.
Inflammation is an important pathophysiological event in drug-induced liver injury, which is subsequent to metabolic activation and covalent binding of the reactive metabolites to target proteins. Cytokines are recognized as pro- and anti-inflammatory mediators involved in the progression and regression of the toxicity. We thus hypothesized that disturbed balance of Th1/Th2 cytokines exacerbated the drug-induced hepatotoxicity. Acetaminophen-induced liver injury was investigated in two mouse strains, C57BL/6 and BALB/c, which develop predominantly Th1 and Th2 responses, respectively. More severe liver injury after intraperitoneal administration of acetaminophen was observed in C57BL/6 mice than in BALB/c mice. There was no strain difference in metabolism of acetaminophen into its reactive metabolite, N-acetyl-p-benzoquinone imine, which was assessed by early glutathione consumption. Liver mRNA expression of tumor necrosis factor-alpha (TNF-alpha) and IL-6 were measured as pro- and anti-inflammatory cytokines, respectively. TNF-alpha was highly induced 24 h after administration of acetaminophen in C57BL/6 mice, whereas no change in BALB/c mice. On the other hand, liver IL-6 mRNA expression in BALB/c mice was higher than C57BL/6 mice 24 h after the administration. In addition, treatment of CD-1 mice, another susceptible strain, with an anti-inflammatory polyphenol, resveratrol, protected mice against the acetaminophen-induced liver injury, and the mice with attenuated toxicity revealed lower expression of TNF-alpha and higher expression of IL-6. It is therefore suggested that acetaminophen-induced liver injury is associated with Th1-dominant response in Th1/Th2 cytokine balance, and TNF-alpha may play a pathological role in the toxicity.